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(54) Projection inspecting machine 

(57) A projection inspector which projects the image 
of an object being measured onto a screen for a visual 
inspection. The inspector fully exhibits high degree of 
measuring function even at the time of inspecting an 
object having a surface color and shape that can be dif- 
ficulty imaged, and projects the object's image onto the 
screen to inspect it, and further enables it to be more 
correctly observed or inspected. The projection inspec- 
tor is provided with a projection lens mount that is mov- 
able two-dimensionally and mounts a projection lens 
that constitutes a portion of the projection optical sys- 
tem over a plate on which the object to be measured is 
placed, and the object's image is projected onto the 
screen via the projection optical system as it is irradi- 
ated with the fight of illumination, wherein the projection 
inspector further comprises a microscope lens-barrel 
portion (41) including an ocular optical system and 
mounted on a main body of the projection inspecting 
machine, and with optical switch means (46). 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates to a projection inspecting 
machine, in which an image to be measured can be pro- 
jected onto a screen for observation inspection and in 
which the image to be measured can be observed more 
correctly through a microscope. 

Background of the Prior Art 

There has been known a projection inspecting 
machine. In this conventional inspecting machine, a 
projection lens mount attaching base is disposed above 
a table capable of moving two-dimensionally. This table 
serves to support an object to be measured placed on it 
A projection lens mount attaching base constitutes a 
part of a projection optical system and is served as a 
base to which a projection lens is to be attached. An 
observation inspection is carried out by observing an 
image of the object to be measured, the object pro- 
jected, in an enlarged scale, onto a screen by means of 
emission of an illumination light through a projection 
optical system. 

In this conventional projection inspecting machine, 
it is an important point that an observation inspection is 
carried out rapidly and correctly with respect to the 
object to be measured based on the image thereof. To 
this end, attention is paid to a method as to how to 
improve the projection accuracy of an image of the 
object to be measured onto the screen. However, much 
difficulty is encountered. The reason is that some 
objects have surface colors and shapes which are diffi- 
cult to be shown as an image. Examples of such colors 
and shapes are black, mat-finished plastic step, R sur- 
face, and the like. Since there is limit in intensity of illu- 
mination, resolution, transmission factor, etc., if the 
object to be measured has such unfavorable colors 
and/or shapes, the conventional projection inspecting 
machine has difficulty in exhibiting its measuring func- 
tion to the full extent. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a projection inspecting machine, in which an 
image to be measured can be projected onto a screen 
for ob servation inspection and in which the image to be 
measured can be observed more correctly through a 
microscope. 

To achieve the above object from one aspect of the 
present invention, there is essentially provided a projec- 
tion inspecting machine comprising a table capable of 
moving two-dimensionally and adapted to support an 
object to be measured, and a projection lens mount 
attaching base constituting a part of a projection optical 
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system, disposed above the table and adapted to serve 
as a base to which a projection lens is to be attached, 
an observation inspection being carried out by observ- 
ing an image of the object to be measured, the object 

5 projected onto a screen by means of emission of an illu- 
mination light through the projection optical system, 
wherein a projection lens is removably attached so as to 
be exchanged by a microscope mount including an ocu- 
lar optical system, a reference target being provided 

io within a view field of the ocular optical system, the table 
being provided with a moving amount indicating portion 
capable of indicating a moving amount thereof. 

From another aspect of the present invention, there 
is provided a projection inspecting machine comprising 

is a table capable of moving two-dimensionally and 
adapted to support an object to be measured, and a 
projection lens mount attaching base constituting a part 
of a projection optical system, disposed above the table 
and adapted to serve as a base to which a projection 

20 lens is to be attached, an observation inspection being 
carried out by observing an image of the object to be 
measured, the object projected onto a screen by means 
of emission of an illumination light through the projec- 
tion optical system, wherein the projection inspecting 

25. machine further comprises a microscope lens-barrel 
portion including an ocular optical system and mounted 
. on a main body of the projection inspecting machine, 
and further with optical system switch means enabling 
to observe the object to be measured through the micro- 

30 scope lens-barrel portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a vertical sectional view showing a first 
35 embodiment of a projection inspecting machine 
according to the present invention; 
Fig. 2 is a perspective view showing a first embodi- 
ment of a projection inspecting machine according 
to the present invention, in which a projection lens 
40 mount is already attached to a projection lens 
mount attaching portion; 

Fig. 3 is a perspective view, similar to Fig. 2, but in 
which a microscope mount, instead of the projec- 
tion lens mount of Fig. 2, is attached to to the pro- 
45 jection lens at taching portion; 

Fig. 4 is a schematic view showing a view field of an 
ocular optical system ; 

Fig. 5 is a perspective view showing a second 
embodiment of a projection inspecting machine 

so according to the present invention; 

Fig. 6 is a vertical sectional view showing a third 
ernbodiment of a projection inspecting machine 
according to the present invention; and 
Fig. 7 is an enlarged perspective view of an optical 

55 system switch board acting as an optical system 
switch means. 
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DETAILED DESCRIPTION OF THE EMBODIMENTS 

A projection inspecting machine according to the 
present invention will now be described with reference 
to the accompanying drawings. * 5 

Figs. 1 through 4 show a first embodiment of a pro- 
jection inspecting machine according to the present 
invention. In Figs. 1 through 3, the numeral 1 denotes a 
projection inspecting machine main body. This main 
body 1 generally comprises a frame portion 2, a column io 
portion 3, and a screen portion 4. The frame portion 2 is 
provided with an X-Y table 5 adapted to support an 
object to be measured (hereinafter simpty referred to 
the "object") placed thereon. The X-Y table 5 is con- 
nected to a focusing mechanism 6. This focusing mech- is 
anism 6 generally comprises a rack 7, and a pinion 8. 
The X-Y table 5 is moved two-dimensionally by manipu- 
lating a moving handle 9. and likewise moved upward 
and downward by manipulating a focusing handle 10. 
The frame portion 2 has a transmission illumination 20 
optical system 1 1 . This transmission illumination optical 
system 1 1 generally comprises a lamp 12, a condenser 
lens 13, a zoom lens 14, a mirror 15. and a collimate 
lens 16. The transmission illumination optical system 1 1 
is operated to illuminate the object (not shown) placed 25 
on the X-Y table 5 from under the table 5. The zoom 
lens 14 is adapted to vary the range of illumination of a 
transmission illumination light in accordance with the 
range of observation which can be varied by varying 
observation power of an ocular optical system as later 30 
described. 

A projection lens mount attaching base 17 is dis- 
posed above the X-Y table 5 and below the screen por- 
tion 4. A projection lens mount 18 acting as a part of a 
projection optical system as later described is thread- 35 
edly engaged with the projection lens mount attaching 
base 17. The projection lens mount 18 generally com- 
prises a projection lens 19, a half mirror 20, and a con- 
denser lens 21. The half mirror 20 is commonly used . 
also by a reflection illumination optical system 22. This <o 
reflection illumination optical system 22 generally com- 
prises condenser lenses 23, 24, and a lamp 25. The 
condenser lens 24 and lamp 25 are mounted on the col- 
umn portion 3, while the condenser lens 23 is mounted 
on the projection lens mount 18. An illumination light 45 
from the lamp 25 is irradiated to the X-Y table 5 through 
the condenser lenses 24, 23, the half mirror 20, and the 
projection lens 19. This illumination light is reflected by 
the object on the X-Y table 5 and therefore, becomes a 
reflected illumination light This reflected illumination so 
light is allowed to pass through the projection lens 
mount 18 and guided to the screen portion 4. The 
screen portion 4 is provided with mirrors 26. 27. The 
screen portion 4 constitutes the projection optical sys- 
tem together with the projection lens mount 18. An ss 
image of the object is formed on a mat screen 28 
through the projection optical system The mat screen 
28 is disposed in front of the screen portion 4. A refer- 
ence target 28a having a cross pattern is formed on the 



mat screen 28. An edge sensor (not shown) acting as a 
photoelectric element is disposed at a location corre- 
sponding to a crossing point 28b of the reference target 
28a. This edge sensor is adapted to detect an edge of 
the object so as to use the same for adjusting the zero 
point of X. Y coordinates at the time when a range find- 
ing is performed. The projection lens mount 18 is 
removable from the projection lens mount attaching 
base 17. After the projection lens mount 18 is removed 
from the projection lens mount attaching base 17, a 
microscope mount 19 can be threadedly engaged with 
the base 17. The microscope mount 29 generally com- 
prises an objective lens 30, a prism 31 , an aiming plate 
32, and an eye piece 33. The aiming plate 32 is pro- 
vided with a reference target 34 having a cross pattern. 
The microscope mount 29 generally constitutes the 
ocular optical system. When it is required to observe the 
object through the eye piece, the microscope mount 29 
is threadedly engaged with the projection lens mount 
attaching base 17 and in that state, the image of the 
object is caused to be formed on the aiming plate 32 for 
observation. The numeral 32 denotes a moving amount 
indication portion adapted to indicate a moving amount 
of the X-Y table 5, the numeral 36 denotes a reset but- 
ton operated to reset the indication of the moving 
amount indication portion 35. and the numeral 37 
denotes a shading plate. 

When it is found to be difficult to measure the size, 
etc. of the object by means of observation of the image 
projected onto the mat screen 28, the observation is 
carried out using the microscope mount 29. As shown in 
Fig. 4, the X-Y table 5 is moved either in an X-direction 
or in a Ydirection by the moving handle 9 in order to 
bring the crossing point 34a of reference target 34 
formed on the aiming plate 32 to a measuring point of 
the object which is already placed on the X-Y table 5. 
When the crossing point 3 is brought to be coincident 
with the measuring point, the X, Y coordinates of the 
moving amount indication portion 35 is reset to (0, 0) by 
the reset button 36, and the object is measured serving 
this point as an origin. The result of measurement is 
indicated on the moving amount indication portion 35. 
The arrangement may be modified such that a photoe- 
lectric element (not shown) such as, for example, an 
edge sensor is disposed at a location corresponding to 
the crossing point 34a on the aiming plate 32, and a 
zero point adjustment of the X, Y coordinates is per- 
formed by detecting the edge of the object, thereby ena- 
bling to measure the ob ject. 

Fig. 5 shows a second embodiment of a projection 
inspecting machine according to the present invention. 
A turret plate 38 is rotatably disposed at a lower part of 
the screen portion 4. This turret plate 38 is provided with 
two.projection lens mount attaching bases. The projec- 
tion lens mount attaching bases are provided with pro- 
jection lens mounts 18 having different magnification 
powers respectively. When it is desired to observe the 
object by the eye piece, one of the mounts 18 is 
removed, and a binocular type microscope mount 29a is 
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attached to that projection lens mount at taching base 
from where the mount 18 is removed. In this way. the 
inspection mode can be rapidly switched between the 
projection observation inspection mode and the ocular 
observation inspection mode. The numeral 39 denotes 
a case for an illumination light source This case 39 con- 
tains an optical element (not shown) constituting the 
reflection illumination light optical system. An illumina- 
tion light from the illumination light source is irradiated to 
the X-Y table 5 from above the table 5 through an optical 
fiber member 40. A distal end portion of the optical f toer 
member 40 is removably attached to an outer peripheral 
portion of the microscope mount 29a by a fastener (not 
shown). 

Fig. 6 shows a third embodiment of a projection 
inspecting machine according to the present invention. 
The projection inspecting machine main body 1 is pro- 
vided with a lens-barrel portion 41 of the microscope. 
This lens-barrel portion 41 generally comprises an eye 
piece 42, an aiming plate 43, and an imaging lens 44. 
The eye piece 42 and aiming plate 43 are generally of 
the same constitutional elements as the eye piece 33 
and aiming plate 32 of the first embodiment. An optical 
system switch plate 46 acting as a switch means for an 
optical system provided with the mirror 26 and a prism 
45 is disposed within the screen portion 4. Fig. 7 shows 
a general construction of the optical system switch plate 
46. This switching operation can be made by any suita- 
ble means (not shown) such as manual means and 
electric means. 

With the above-mentioned construction, when the 
object is observed by the mat screen 28, the switch 
plate 46 is moved to bring the mirror 26 to be coincident 
with the imaging lens 44. Since the mirror 26 is a total 
reflection mirror, the image of the object does not reach 
the lens-barrel portion 41, but it is projected to the mat 
screen 28 through the mirror 27. When the object is 
desired to be observed by ocular observation, the opti- 
cal system switch plate 46 is moved to bring the prism 
45 to be coincident with the imaging lens 44. At that 
time, the image of the object reaches the imaging lens 
44 through the prism 44 and observed through the eye 
piece 42. As in the first embodiment, the object is meas- 
ured using the reference target 34 on the aiming plate 
32. In the third embodiment, the imaging lens 44 is dis- 
posed at the lens-barrel portion 41. Alternatively, it may 
be disposed at a surface of the prism 45 opposite to the 
lens mount 18. Furthermore, in this embodiment, the 
projection lens 19 of the projection lens mount 18 can 
be exchanged to another lens having different power, 
the object can be ocular observed with high power. The 
present invention is of course not limited to the above 
embodiments. 



TO 



15 



20 



25 



30 



35 



40 



45 



a projection lens mount attaching base (17) consti- 
tuting a part of a projection optical system (1 1). ds- 
posed above the table (5) and adapted to serve as 
a base to which a projection lens is to be attached, 
an observation inspection being carried out by 
observing an image of the object to be measured, 
the object projected onto a screen (28) by means of 
emission of a transmission illumination light through 
the projection optical system (1 1), wherein the pro- 
jection inspecting machine (1) further comprises a 
microscope lens-barrel portion (41) including an 
ocular optical system (22, 41) and mounted on a 
main body of the projection inspecting machine (1). 
and further with optical system switch means (46) 
enabling to observe the object to be measured 
through the microscope lens-barrel portion (11). 

A projection inspecting machine according to claim 
1, said table (5) being capable of moving two- 
dimensionally in order to bring a reference target 
(34) to an object to be measured. 

A projection inspecting machine according to claim 
1 or 2, said switch means (46) enabling to observe 
the object to be measured through the microscope 
lens-barrel portion by means of emission of a 
reflected illumination light. 
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A projection inspecting machine (1) comprising a 
table (5) capable of moving two-dimensionally and 
adapted to support an object to be measured, and 
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FIG. 5 
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